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STREAMFLOW AND GROUND - WATER CONDITIONS 


Serious drought conditions persisted in most of the western States as well as in lowa, Nebraska, and North 
Dakota. Critical seasonal water shortages continued in northern California and Nevada. Some reservoirs used 
for water supply and power in the West were far below average, and snowpack remained below normal. Streamflows 
were deficient in large areas of the United States and south-central Canada, 

Monthly and daily mean flows were lowest of record in parts of California, Oregon, Idaho, Nevada, Arizona, and 
Utah and highest of record in parts of Alaska and Hawaii. 

Above-normal flows persisted in parts of British Columbia, Texas, and Florida, and increased into that range 
in large areas in southeastern and northeastern United States and southeastern Canada, 

Flooding occurred in Alabama, Arkansas, Georgia, Louisiana, Maine, Missouri, New York, North Carolina, 
Oklahoma, Pennsylvania, and Texas.. : 

Ground-water levels rose in nearly the entire northeast and rose widely in the southeastern and middle western 
States. Except locally in the northeast, below-average levels persisted generally. Levels recovered to nearly 
average in Wisconsin, but record lows occurred in Minnesota and northwestern Michigan, In the mid-continent 
region, levels rose somewhat but generally continued below average; a new record low occurred again in the 
Texas panhandle, Levels declined, with several record lows, and were below average, in many areas in the western 
States. However, there was slight recovery in some wells in Washington, Nevada, Arizona, and New Mexico. 
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NORTHEAST 


[ Atlantic Provinces and Quebec; Delaware, Maryland, New York, 
New Jersey, Pennsylvania, and the New England States. 


Streamflow increased seasonally throughout the 
region except for parts of Quebec. Monthly mean flows 
were generally in the above-normal range, a sharp in- 
crease from the abnormally low flows of February. 
Flooding occurred in New York, Pennsylvania, and 
Maine as a result of a rapid depletion of the snowpack. 
Ground-water levels rose in nearly the entire region, in 
contrast to widespread declining levels during February; 
below-average levels persisted in some areas. 


In New York, the rapid depletion of the snowpack, 
coupled with warm temperatures and rain, caused 
above-normal streamflow and flooding in many parts of 
the State during the period Mareh 13—17. Data on 
stages, discharges, and locations of selected measurement 
sites are given in the table on page 3 and accompanying 
map. 

In Pennsylvania, streamflow at the index stations, Oil 
Creek at Rouseville, Allegheny River at Natrona, and 
Susquehanna River at Harrisburg increased sharply from 
the below-normal flows of February and were above the 
normal range at about 1% times the March median. 
Some lowland flooding was reported as a result of 
snowmelt and heavy rains throughout the month. 

In Maryland, streamflow increased seasonally and was 
in the normal range except in the Delmarva peninsula 
where below-normal flows persisted for the 2d con- 
secutive month. 

Similarly, in southern New Jersey, monthly mean flow 
at the index station, Great Egg Harbor River at Folsom, 
increased seasonally but remained in the below-normal 
range for the 4th consecutive month. In contrast to these 
below-normal flows, flow at the index station, South 
Branch Raritan River near High Bridge, in northern New 
Jersey, increased sharply into the above-normal range and 
was nearly 2 times the March median. (See graph.) 
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Monthly mean discharge of South Branch Raritan River near 
High Bridge, N.J. (Drainage area, 65.3 sq mi; 169 sq km) 


Throughout Connecticut, monthly mean flows were 
above the normal range as a result of high carryover flow 
from February, above-normal rain and snowfall, and 
rapid snowmelt on many warm days. Streamflows at the 


index stations were generally about 2 times the March 
medians. 

In central New England (Vermont, New Hampshire, 
Rhode Island, and Massachusetts), monthly mean flows 
increased seasonally from the below-normal range in 
February and by midmonth were above the normal 
range. For example, flow at the index station, Ware 
River at Coldbrook, Mass. (drainage area, 96.8 square 
miles) was 531 cfs and 201 percent of the March 
median. The second highest March runoff for the periods 
of record occurred at the index stations Batten Kill at 
Arlington, Vt. (October 1928—) and West Branch West- 
field River at Huntington, Mass. (September 1925—). 

In Maine, monthly mean discharges were above the 
normal range at all index stations in the State as a result 
of heavy rains on March 11—13. Some flooding occurred 
in the southern portion of the State with widespread 
highway damage reported. The monthly mean flow of 
2,112 cfs at Piscataquis River at Dover-Foxcroft (drain- 
age area, 297 square miles) was 571 percent of median 
and 17 times the February flow at this station. 

In the Atlantic Provinces, streamflow was generally in 
the normal range although in southern New Brunswick, 
the monthly mean flow at Lepreau River at Lepreau 
increased sharply to 165 percent of median and was 
above the normal range. 

In Quebec, above-normal streamflow occurred in 
southern parts of the Province. For example, the 
monthly mean flow at St. Francois River at Hemmings 
Falls (drainage area, 3,710 square miles) was 16,100 cfs, 
3 times the March median and well above the normal 
range. 

Ground-water levels rose in nearly the entire region, in 
contrast to the declining levels of February. (See map.) 
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Map shows ground-water storage near end of March and change 
in ground-water storage from end of February to end of 
March. 





Provisional data; subject to revision 


STAGES AND DISCHARGES FOR THE FLOODS OF MARCH 1977 AT SELECTED SITES IN NEW YORK 
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March levels changed only slightly in parts of Long 
Island, New York. Also in contrast to February, when 
below-normal water-level conditions were widespread in 
the region, levels near end of March were above normal 
in most of Maine and southern New England as well as in 
northeastern New York and in central Pennsylvania. 
Below-normal conditions persisted in 
including part of southeastern New York. 
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Streamflow generally increased seasonally except in 
parts of Florida and West Virginia. Flows remained 
below the normal range in parts of North Carolina and 
Virginia and increased into the above-normal range in 
parts of Alabama, Georgia, Mississippi, North and South 
Carolina, and Tennessee. Flooding was in progress at 














a0 KILOMETERS 
Location of stream-gaging stations in New York, described in 
table of peak stages and discharges. 





monthend in Alabama, Georgia, and North Carolina. 
Ground-water levels generally rose _ slightly to 
moderately, but in many parts of the region they 
continued below average. 


In east-central Alabama, runoff from intense rain 
resulted in a record peak discharge of 31,500 cfs March 
31 on Tallapoosa River near Heflin (drainage area, 444 
square miles). The crest stage of 31.34 feet was 4.95 feet 
higher than the previous maximum in 25 years of record. 
The discharge of 31,500 cfs at this site is equivalent to 
that of a 70-year flood. Monthly mean flows at all index 
stations in Alabama were above the normal range and 
moderate flooding was reported along the Cahaba, Black 
Warrior, and Tombigbee Rivers. 

In Mississippi, streamflow increased sharply from the 
below-normal flows of February and was in the above- 
normal range throughout the State in March. For 
example, mean flows at Tombigbee River at Columbus 
in the northern part of the State and Pascagoula River at 
Merrill in the southern part were about 2 times the 
March median and well above the normal range. 

In western Tennessee, monthly mean flows at the 
index stations increased and were above the normal 
range as a result of above-average precipitation that 
occurred throughout the State. Streamflow at the index 
station, Duck River above Hurricane Mills increased 
sharply, was 171 percent of median and above the 
normal range. 

In northern Florida, monthly mean flow of Suwannee 
River at Branford increased seasonally, was 155 percent 
of median and remained in the above-normal range for 
the 4th consecutive month. In extreme northwest 
Florida, flow at the index station, Shoal River near 
Crestview, increased seasonally but remained in the 
normal range for the 2d consecutive month. (See graph.) 
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Monthly mean discharge of Shoal River near Crestview, Fla. 
(Drainage area, 474 sq mi; 1,228 sq km) 


Flows in southern Florida were below median but within 
the normal range. 

In Georgia, flooding was in progress at monthend as a 
result of heavy rains of from 5 to 8 inches that occurred 
across the State in a belt about 50 miles wide. Peak 
flows at some gaging stations were equal to the discharge 


of a 10-year flood. In northwest Georgia, monthly mean 
flow at the index station, Etowah River at Canton, 
increased sharply from the below-normal range of 
February and was 166 percent of the March median and 
in the above-normal range. In southern Georgia, monthly 
mean flow of Alapaha River (tributary to Suwannee 
River) at Statenville increased seasonally into the above- 
normal range. 

In South Carolina, where streamflows were below the 
normal range in February, monthly mean discharges 
increased seasonally into the above-normal range in 
Lynches River at Effingham and into the normal range 
at Pee Dee River at Peedee as a result of above-normal 
precipitation. 

In North Carolina, flows were variable and ranged 
from below normal at South Yadkin River near Mocks- 
ville in the west-central part of the State to above 
normal in French Broad River at Asheville in the 
extreme southwest. At monthend, general overbank 
flooding at 2- to 5-year recurrence intervals was occur- 
ring in southern Piedmont sections as a result of intense 
rains of up to 4% inches. Recent levee construction in 
the Pineville area of Mecklenburg County limited the 
flooding although a number of families had to be 
evacuated in low-lying areas. 

In Virginia, monthly mean flows were generally in the 
normal range except at Slate River near Arvonia and 
Rapidan River near Culpeper where below-normal flows 
prevailed. 

Ground-water levels in West Virginia rose in most of 
the State during March; levels were below average in the 
southeastern third of the State and above average 
elsewhere. In Kentucky, levels generally continued the 
rise begun last month and were above average for the 
end of March. In Virginia, levels rose slightly but 
continued generally below average. The 6th consecutive 
new monthly low was recorded in the key well in the 
“500-foot sand” near Memphis, in western Tennessee, 
despite a slight rise of 0.05 foot. In North Carolina, 
levels rose but were below average in the Piedmont; they 
rose and remained steady in the Coastal Plain and in the 
mountains, respectively, and were above average in both 
regions. In Mississippi, levels generally declined in the 
deep artesian aquifers, despite slight rises that occurred 
in some of the wells screened in the Miocene in the 
southwestern part of the State. In the Jackson metro- 
politan area, declines of % to 1 foot were observed in 
wells screened in the Sparta Sand. The artesian pressure 
in the index well in Montgomery, in central Alabama, 
rose nearly 2% feet and continued above average——this 
month by more than 2 feet; the artesian level in the 
Centreville well rose about % foot and was 1% feet above 
average at month’s end. In Georgia, levels in the 





Piedmont generally rose about a foot, but ranged to 
about a foot below a year ago. In the Savannah area, 
levels in wells in and near the center of pumping ranged 
from 1 to 2 feet higher than the end of February and 
about 3 feet lower than a year ago. In the outlying area, 
levels changed little during February but were about 24% 
feet lower than last year. Levels in Bryan and Liberty 
Counties, south of Savannah, were about the same as at 
the end of February but were about 1% feet lower than 
a year ago. Farther south, in the Brunswick area, levels 
in and near the center of pumping rose about 2 feet in 
response to about a 20 percent reduction in pumping by 
one of the large industries. Levels ranged up to 4 feet 
higher than last year. Levels rose in most areas in north- 
ern Florida, but declined generally in the central part of 
the peninsula. Compared to the end of February, levels 
ranged from 0.5 foot higher at Tallahassee to 2.8 feet 
lower near Mulberry in west-central Polk County. 
End-of-month levels ranged from nearly 4 feet above 
average at Tallahassee to 9 feet below average at Mul- 
berry. In southeastern Florida, levels declined as much as 
0.8 foot below those of last month; levels ranged from 
nearly average to 1.2 feet below average. 


WESTERN GREAT LAKES REGION 


{Ontario; Illinois, Indiana, Michigan, Minnesota, Ohio, 
and Wisconsin} 


Streamflow generally increased seasonally in all of the 
region except in central Ontario where it increased 
contraseasonally. Flows returned to the normal range in 
all, or parts, of Illinois, Indiana, Michigan, Minnesota, 
Ohio, and Wisconsin. Flows remained below the normal 
range in south and central Ontario, and increased into 
the above-normal range in southeastern Ontario. 
Ground-water levels generally rose but continued below 
average, although levels in Wisconsin recovered to 
average or near-average. Record lows occurred in 
Minnesota and northwestern Michigan. 


In south-central Ontario, at the index station on the 
Missinaibi River at Mattice, the monthly mean discharge 
increased contraseasonally while remaining in the 
below-normal range for the 11th consecutive month. 
The daily discharge of 101 cfs on the Ist was a new 
minimum daily for the period of record. In southeastern 
Ontario, streamflow on the Saugeen River near Port 
Elgin (drainage area, 1,530 square miles) increased 
seasonally and was in the above-normal range. The daily 
discharge of 36,400 cfs on the 14th was a new maximum 
daily for the period of record. The monthly mean 
discharge of 9,790 cfs was record high for March 


(previous high was 8,800 cfs in 1929). In southwestern 
Ontario, streamflow at English River at Umfreville 
increased contraseasonally but remained in the below- 
normal range for the 10th consecutive month. 

In Illinois, streamflow was below the normal range in 
the northern part and still well below median in the 
central part of the State. For the 10th consecutive’ 
month, the monthly mean discharge at the index station, 
Pecatonica River at Freeport was below the normal 
range. (See graph.) 
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Monthly mean discharge of Pecatonica River at Freeport, Ill. 
(Drainage area, 1,326 sq mi; 3,434 sq km) 


In Michigan, monthly mean discharges returned to the 
normal range throughout the State. In the Upper 
Peninsula, Sturgeon River near Sidnaw (drainage area, 
171 square miles), after having been below the normal 
range for 10 consecutive months, returned to the normal 
range with a flow that was 184 percent of the March 
median. However, the mean daily discharge of 17 cfs on 
March 1 was a record low for March (previous low of 
record was 23 cfs on March 23, 1949). In the northern 
part of the Lower Peninsula, streamflow at the index 
station on the Muskegon River at Evart returned to the 
normal range after having been in the below-normal 
range for 6 consecutive months. 

In Ohio, streamflow was in the normal range through- 
out the State. Contents for reservoirs in the Mahoning 
River basin upstream from Newton Falls were at 64 
percent of capacity. Contents of reservoirs in the Scioto 
River basin upstream from Higby were at 76 percent of 
capacity. 

In Indiana, streamflows increased seasonally and 
returned to the normal range as a result of well-distri- 
buted rain throughout the month in the northern part 
and rainfall totals of up to 4 inches on the 27th in the 
southern part of the State. 

In Wisconsin, monthly mean discharges at the index 
stations continued in the below-normal range for the 
11th consecutive month in the Chippewa basin, and for 
the 10th consecutive month in the Wisconsin and Fox 


(Continued on page 7.) 





Provisional data: subject to revision 


SELECTED DATA FOR THE GREAT LAKES, GREAT SALT LAKE, AND OTHER HYDROLOGIC SITES 


GREAT LAKES LEVELS 


Water levels are expressed as elevations in feet above International Great Lakes Datum 1955 


(Data furnished by National Ocean Survey, NOAA, via U.S. Army Corps of Engineers office in Detroit. To convert data to 
elevations above mean sea level datum of 1929, add the following values: Superior, 0.96; Michigan-Huron, 1.20; St. Clair, 1.24; Erie, 


1.57; Ontario, 1.22. 
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(Continued from page 5.) 

River basins. The Jump and Oconto River basins 
returned to the normal range after having been in the 
below-normal range for 10 and 9 consecutive months, 
respectively. The March mean discharge for the Fox 
River near Wrightstown was the second lowest since 
1897. 

In Minnesota, streamflow returned to the normal 
range after having been in the below-normal range for 10 
consecutive months at index stations on the Mississippi 
River at St. Paul, the Crow River at Rockford, and the 
Buffalo River near Dilworth. The monthly mean dis- 
charge for the Minnesota River near Jordan returned to 
the normal range after having been in the below-normal 
range for 11 consecutive months. 

Ground-water levels in shallow water-table wells in 
Minnesota rose slightly but continued below average. 
The level in the key well near Hanska, in Brown County 
in south-central Minnesota, was the lowest for March in 
33 years of record. In the Minneapolis-St. Paul area, 
artesian levels continued to decline slightly in wells 
tapping the Prairie du Chien-Jordan aquifer and con- 
tinued to rise in the deeper Mt. Simon-Hinckley aquifer; 
both continued below average. In Wisconsin, levels 
generally rose during March and were at or slightly 
below normal at month’s end. Levels in Michigan began 
their seasonal rise, enhanced also by above-normal 
precipitation. Even so, levels generally continued below 
average, and record lows occurred in many wells in the 
western part of the Upper Peninsula. In northwestern 
Illinois, the level in the shallow index well in glacial drift 
at Princeton, in Bureau County, rose nearly 4 feet but 
was still nearly 3 feet below average. In Indiana, after a 
slight rise at the end of February, levels fell to near- 
alltime lows by about March 20, but began to recover 
slowly after rainfall near month’s end. Levels rose 
slightly in central and northeastern Ohio, but were 
below average. 


MIDCONTINENT 


[Manitoba and Saskatchewan; Arkansas, Iowa, Kansas, 
Louisiana, Missouri, Nebraska, North Dakota, Okiahoma, 
South Dakota, and Texas] 


Streamflow generally increased seasonally in most of 
the region but decreased in parts of Texas, Kansas, and 
Manitoba. Flows remained below the normal range in 
most parts of the region except Arkansas and Louisiana. 
Above-normal flows persisted in part of Texas and 
increased into that range in northern Arkansas. Flooding 
occurred in parts of Missouri, Arkansas, Louisiana, 
Oklahoma, and Texas. Ground-water levels rose slightly 
to moderately in many areas, but generally continued 


below average. A new alltime low occurred again in the 
Texas panhandle. 


In North Dakota, the spring snowmelt period resulted 
in only a fraction of the usual increase in streamflow. As 
a result, monthly mean flows were below the normal 
range in all but the southwestern corner of the State. 
Cumulative runoff for the first six months of the water 
year was about 30 percent of median at both index 
stations and well below the normal range. In the eastern 
part of the State, monthly mean flow in Red River of 
the North at Grand Forks increased seasonally but 
remained in the below-normal range for the 7th consecu- 
tive month and 31 percent of median. (See graph.) 
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Monthly mean discharge of Red River of the North at Grand 
Forks, N. Dak. (Drainage area, 30,100 sq mi; 78,000 sq km) 


In central South Dakota, streamflow increased sharply 
as a result of above-normal precipitation and after 12 
consecutive months of below-normal flows in Bad River 
near Fort Pierre, monthly mean flows were in the 
normal range. Similarly, in eastern South Dakota, mean 
flows returned to the normal range after 10 consecutive 
months of below-normal flows at Big Sioux River as 
measured at Akron, Iowa. 

In Iowa, streamflow increased seasonally as a result of 
rains of from 1 to 3 inches over most of the State on the 
11th. However, monthly mean flows remained in the 
below-normal range and were generally less than 30 
percent of median. In northwestern lowa, monthly mean 
flow of Des Moines River at Fort Dodge increased 
seasonally but remained in the below-normal range for 
the 12th consecutive month. In eastern Lowa, flow at the 
index station, Cedar River at Cedar Rapids, remained in 
the below normal range for the 9th consecutive month. 





In northeastern Nebraska, monthly mean flow in 
Elkhorn River at Waterloo increased seasonally but 
remained below the norma! range for the 10th cons*cu- 
tive month at 56 percent of median. In the northwestern 
part of the State, monthly mean flow also increased 
seasonally and was below the normal range for the Sth 
consecutive month. 

In Kansas, streamflow decreased and remained below 
the normal range at all index stations as the drought 
continued. Rains in selected areas of the State during the 
last week of the month helped to minimize the below- 
normal conditions. In the northwestern part of the 
State, monthly mean flow at Saline River near Russell 
decreased seasonally and remained below the normal 
range for the Sth consecutive month. In southwestern 
Kansas, monthly mean discharge in Arkansas River at 
Arkansas City decreased contraseasonally and remained 
below the normal range for the 8th consecutive month. 

In Missouri, streamflow increased sharply as a result 
of intense rains during the period March 27—28. 
Monthly mean flow at the index station, Gasconade 
River at Jerome in south-central Missouri, increased into 
the normal range after 7 consecutive months of below- 
normal flows. In northwestern Missouri, streamflow 
increased seasonally but remained below the normal 
range for the 5th consecutive month at Grand River near 
Gallatin. 

In northern Arkansas, streamflow increased sharply 
from the below-normal range to the above-normal range 
at Buffalo River near St. Joe as a result of heavy rains 
during the period March 27—28. Intense local rains, up 
to 7% inches in less than 36 hours, caused severe 
flooding in north-central and northeastern Arkansas and 
parts of southeastern Missouri. A new maximum for the 
period of record occurred at Spring River at Imboden on 
March 28. 

In northwest Oklahoma, drought conditions persisted, 
whereas, in the southeastern part of the State, peak 


flows of about intervals were 


20-year recurrence 
experienced. 

In southeastern Louisiana, Pearl River at Bogalusa 
(drainage area, 6,630 square miles) remained above flood 
stage throughout the month although the peak discharge 
of 45,000 cfs on March 13—15 was just slightly over the 
mean annual flood. In northeastern Louisiana, however, 
peak flow on March 5 at the gaging station Bayou Macon 
near Delhi (drainage area, 782 square miles) was 8,700 
cfs and nearly equal to a 25-year flood. In northwestern 
Louisiana, monthly mean flow in Saline Bayou near 
Lucky increased contraseasonally and remained in the 


normal range for 6 consecutive months. (See graph.) 
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Monthly mean discharge of Saline Bayou near Lucky, La. 
(Drainage area, 154 sq mi; 399 sq km) 


In Texas, streamflow was above the normal range in 
the Llano and San Saba River basins and in all streams 
draining into Twin Buttes Reservoir. On March 26-27, 
rainfall in excess of 5 inches fell in the Dallas-Fort Worth 
area causing some flooding but no peaks exceeded the 
10-year recurrence interval. Streamflows in the 
remainder of the State were generally in the normal 
range. 

In Manitoba, the 1976—77 winter was reportedly the 
driest in 92 years. The level of Lake Winnipeg at Gimli 
averaged 711.80 feet above mean sea level, 1.21 feet 
below the long-term mean, and 0.02 foot lower than the 
average level last month. 

Ground-water levels in North Dakota rose slightly, but 
continued below average; despite the rise in the key 
water-table observation well at Wyndmere, the level was 
at a new March low. In Nebraska, although levels 
generally rose throughout the State, they were still 
below average and below the levels of a year ago. During 
the first half of the month, levels declined in most areas 
where there was extensive use of ground water for irriga- 
tion because many farmers pumped water in an effort to 
replenish soil moisture. After widespread precipitation 
on March 19 and 28, the pumping was stopped and 
levels began to rise again. In lowa, levels in shallow 
water-table wells rose in all but the extreme southwest 
corner of the State; levels continued generally below 
average. In Kansas, levels in western Kansas in pre- 
irrigation areas declined slightly. Slight rises were noted 
in central and south-central Kansas. Levels in the re- 
mainder of the State continued to decline at a somewhat 
slower rate during the month. In the rice-growing area of 
east-central Arkansas, the level in the shallow aquifer 
rose slightly, but continued in the same range that has 
prevailed since 1964. The level in the deep aquifer—— 


Sparta Sand——rose 2% feet, reflecting the usual seasonal 





rise; even so, it was more than 13 feet below average, 4% 
feet lower than a year ago, and at a new March low. In 
the industrial aquifer of central and south Arkansas, the 
level in the key well at Pine Bluff, also in the Sparta 
Sand, rose slightly but was more than 11 feet below 
average and more than a foot lower than a year ago. At 
El Dorado the level fell 1 foot and was 23 feet higher 
than in March 1969-——the lowest March level on record. 
Levels rose slightly in the major aquifers of northern and 
central Louisiana, generally reflecting decreased pump- 
ing by industrial users. Levels in the Chicot aquifer of 
southwestern Louisiana declined slightly, marking the 
beginning of another irrigation season for rice culti- 
vation. Water levels in the other aquifers showed little 
change from existing trends. In Texas, levels in key 
observation wells rose and were above average in the 
Edwards Limestone at Austin, and declined but were 
above average at San Antonio. Levels declined and were 
below average in the bolson deposits at El Paso. A new 
March low was recorded at El Paso, and a new all-time 
low was again recorded in the Ogallala Formation at 
Plainview. 


WEST 


{Alberta and British Columbia; Arizona, California, Colorado, 
Idaho, Montana, Nevada, New Mexico, Oregon, Utah, 
Washington, and Wyoming] 


Streamflow was lowest of record for the month in 
parts of Arizona, California, Idaho, Nevada, Oregon, and 
Utah, where severe drought conditions persisted. 
Monthly mean flows were below the normal range in all, 
or parts of each State in the Region but were above the 
normal range in British Columbia. Monthend snowpack 
generally increased but was still far below normal and 
lowest of record at many observation points. Ground- 
water levels declined and were beiow average in many 
areas, and new lows for March were noted in wells in 
Nevada, Arizona, and New Mexico. Levels rose slightly 
in some wells in Washington, Nevada, Arizona, and New 
Mexico, but nearly all were below average for the end of 
March. 


In California, streamflow generally decreased and 
remained in the below-normal range for the 5th con- 
secutive month. In the central part of the Sierra Nevada 
west slope, the monthly mean flow of 109 cfs (9 percent 
of median), and the daily mean of 73 cfs on the 6th, in 
North Fork American River at North Fork Dam 
(drainage area, 342 square miles) were lowest for the 
month in 36 years of record. Record lows have occurred 


at this station for months. In 


4 consecutive the 


south-central part of the State, the monthly mean 
discharge of 183 cfs in Kings River above North Fork, 
near Trimmer (drainage area, 952 square miles), was 
lowest for the month in 46 years of record and record 
low for the 2d consecutive month. In the extreme 
north-coastal basin of Smith River, monthly mean flow 
increased sharply at the index station near Crescent City 
but remained in the below-normal range for the 6th 
consecutive month. Storage in major reservoirs, in 
northern California, continued to decline and were only 
52 percent of average and 57 percent of a year ago. 
Water-use conservation measures were in effect in many 
communities and economic losses continue to mount as 
the drought continues. 

In Oregon, streamflow increased but generally 
remained below the normal range. In eastern Oregon, for 
example, the monthly mean discharge of 543 cfs in John 
Day River at Service Creek (drainage area, 5,090 square 
miles) was only 17 percent of median, record low for 
March, and below the normal range for the 5th consecu- 
tive month. In contrast, in the north-coastal basin of 
Wilson River, monthly mean discharge at the index 
station near Tillamook increased sharply to 143 percent 
of median and was above the normal range. (See graph.) 
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Monthly mean discharge of Wilson River near Tillamook, Oreg. 
(Drainage area, 161 sq mi; 417 sq km) 


In eastern Washington, monthly mean flow at the 
index station, Spokane River at Spokane, increased 
seasonally to 37 percent of the median but remained in 
the below-normal range for the 5th consecutive month. 

In Alberta and British Columbia, streamflows 
decreased seasonally and were generally in the normal 
range except at Fraser River at Hope, British Columbia, 
where monthly mean discharge remained in the above- 
normal range for the 3d consecutive month. 

In western Montana, west of the Continental Divide, 
monthly mean flow in Middle Fork Flathead River near 
West Glacier increased seasonally but remained below 
the normal range for the 6th consecutive month. Also on 





the west slope, monthly mean discharge in Clark Fork at 
St. Regis decreased contraseasonally and remained in the 
below-normal range for the 3d consecutive month. East 
of the Divide, flows decreased into the below-normal 
range for the first time in over 2 years at Yellowstone 
River at Billings, although upstream, at Corwin Springs, 
flows remained in the normal range. 

In Idaho, drought conditions continued as streamflow 
at all index stations remained in the below-normal range. 
Monthly mean discharge in the Weiser and Boise Rivers 
were the lowest in 34 and 83 years of record, respect- 
ively. Reservoir storage in southern Idaho used for irriga- 
tion was above average but storage for power generation 
in Coeur d’Alene and Pend Oreille Lakes, in northern 
Idaho, remained far below normal. 

In Nevada, streamflow continued well below the 
normal range at all index stations. In southeastern 
Nevada, streamflow decreased seasonally and _ the 
monthly mean discharge of 85 cfs in Virgin River as 
measured at Littlefield, Arizona (drainage area, 5,090 
square miles) was lowest for period of record that began 
in 1929 and below the normal range for the 5th consecu- 


tive month. (See graph.) Reservoir storage in Nevada 
remained below average. 
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Monthly mean discharge of Virgin River at Littlefield, Ariz. 
(Drainage area, 5,090 sq mi; 13,180 sq km) 


In southwestern Utah, monthly mean flow increased 
seasonally to 67 percent of median at the index station, 
Beaver River near Beaver, but remained in the below- 
normal range for the 13th consecutive month. In eastern 
Utah, the monthly mean discharge of 1,595 cfs (adjusted 
for reservoir storage) and the daily mean of 1,690 cfs 
(unadjusted) on the 21st, in Colorado River near Cisco 
(drainage area, 24,100 square miles) were lowest for 
March in 67 years of record. Drought conditions per- 
sisted also in northeastern Utah, where the monthly 
mean flow of 36.1 cfs in Weber River near Oakley 
(drainage area, 163 square miles) was lowest for March 
in 74 years of record. Mean flows at Oakley have been 
below the normal range for 7 consecutive months. 

In southern Wyoming, monthly mean discharge in 
North Platte River above Seminoe Reservoir, near Sin- 
clair, increased seasonally but remained below the 
normal range for the 3d consecutive month. 


In Colorado, streamflow increased at some index 
stations and decreased at others, but generally remained 
in the below-normal range for the Sth consecutive 
month. For example, in southwestern Colorado, 
monthly mean discharge at Animas River at Durango 
decreased contraseasonally and continued in the below- 
normal range at less than 60 percent of median and 
reflected the drought conditions in that part of the 
State. 

In New Mexico, monthly mean flows continued below 
the normal range in most of the State with the exception 
of the Upper Rio Grande which was in the normal range. 

In Arizona, streamflow was below the normal range 
throughout the State. For example, in the central part of 
the State, monthly mean discharge at the index station, 
Salt River near Roosevelt, increased seasonally but was 
only 21 percent of median and below the normal range 
for the 2d consecutive month. In southern Arizona, 
mean flow at the index station, San Pedro River at 
Charleston, decreased seasonally and remained below the 
normal range. 

Contents of the Colorado River Storage Project 
decreased 212,080 acre-feet during the month. 

Ground-water levels in eastern Washington continued 
the decline that began in November 1976; the level in 
the key well in Spokane Valley declined more than 3% 
feet, reaching a new low for March, and was nearly 8 
feet below average. The level in the key well in western 
Washington rose slightly but was more than 3 feet below 
average. In Idaho, the level in the observation well in the 
sand and gravel aquifer in the Boise Valley continued its 
seasonal decline and was below average. Levels in the 
key wells representative of the Snake River Plain aquifer 
declined about a foot or less, except near Rupert, which 
held steady; all were below average except near Eden, 
where the level was 1.2 feet above average. In the alluvial 
aquifer of the Rathdrum Prairie in northern Idaho, the 
level in the observation well declined less than a foot and 
was nearly 1% feet below average at month’s end. In 
Montana, levels in the terrace gravel wells at Missoula 
and Hamilton declined 1.20 and 0.75 feet, respectively, 
and continued below average. The level in the Hamilton 
well again reached a new low for the month in 7 years of 
record. In southern California, levels in selected wells 
declined a little more than a foot or less and continued 
below average; the level in the well at Santa Maria, in 
Santa Barbara County, declined only about % foot but 
was more than 10 feet below average. In Nevada, the 
level in the artesian well in Steptoe Valley rose slightly, 
reaching a new record high for March, and continued 
about 2 feet above average. In Paradise Valley, the level 
rose slightly in the water-table observation well, but was 
about a foot below average. Levels declined less than a 


10 





foot in the artesian wells at Las Vegas and in Truckee 
Meadows; both were below average and both reached 
record low levels for March. In Utah, artesian levels 
declined slightly but were above average in the Logan 
and Blanding areas, and rose but were below average in 
the Holladay and Flowell areas. In Arizona, new low 
levels for March were noted in the water-table index 
wells at Tucson and Elfrida, despite a slight rise of 0.15 
foot during the month at the Tucson well; both wells 
continued more than 30 feet below average. In New 
Mexico, the levels declined in the water-table observa- 
tion wells west of Hagerman and in the bolson deposits 
in the Mimbres Valley. Levels rose in the Lovington well 
in southeastern New Mexico and in the shallow alluvial 
aquifer in the southern part of the Roswell artesian 
basin; despite the slight rise of 0.05 foot in the latter, a 
new March low was recorded. Levels were below average 
in all four of these water-table wells. The artesian level 
declined slightly and reached a new low for March in 10 
years of record in the Berrendo-Smith well in the 
Roswell artesian basin. 


ALASKA 


The State has experienced an unusually mild winter; 
however, temperatures returned to more normal values 
during March. This resulted in a general decline in 
streamflow during the month. Streamflow at the index 
station, Gold Creek at Juneau, was in the above-normal 
range for the third consecutive month and 125 percent 
of median for the first half of the water year. In Juneau, 


precipitation during March was about twice the normal 
amount. In contrast, there was little precipitation on the 
Kenai Peninsula. However, the March mean monthly 
flow of 1,119 cfs at the index station, Kenai River at 


Cooper Landing (drainage area, 634 square miles), was 
the highest monthly flow for March in 28 years of 
record. Flow in the Kenai River has been in the above- 
normal range for 5 consecutive months, and has set new 
monthly mean records for 4 consecutive months. Also, a 
new daily flow record for March occurred on March 1, 
when the flow was 1,750 cfs. The flow for the first six 
months of the water year was 205 percent of the 
median. Flow on Little Susitna River near Palmer was in 
the above-normal range for the fourth consecutive 
month. However, flow for the first half of the water year 
was 92 percent of median. At the index station, Chena 
River at Fairbanks, streamflow increased contraseason- 
ally, but was in the below-normal range for the 10th 
consecutive month. Flow for the first half of the water 
year was only 55 percent of the median. Streamflow at 
the large river station, Tanana River at Nerana, was in 
the normal range. 

Ground-water levels in the confined artesian aquifers 
in the Anchorage area dropped 0.5 to 2.0 feet during 
March. The water level of the unconfined alluvial 
aquifers remained stable during March. 


HAWAII 


Although streamflow increased seasonally at the index 
station on Kalihi Stream near Honolulu, on island of 
Oahu, the monthly mean for March was in the below- 
normal range for the Sth consecutive month. Monthly 
mean flows on the islands of Kauai and Maui increased 
seasonally and were in the normal range. At the index 
station on Waiakea Stream near Mountain View, on 
island of Hawaii (drainage area 17.4 square miles) the 
monthly mean discharge of 42.4 cfs was the highest for 
March since the record began in 1930. 
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Provisional data; subject to revision 


USABLE CONTENTS OF SELECTED RESERVOIRS NEAR END OF MARCH 1977 


tents are expressed in percent of reservoir capacity. The usable storage capacity of each reservoir is shown in the column headed “* 
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Reservoir 
Principal uses 

F—Flood control 
I—Irrigation 

M—Municipal 

P—Power 


R—Recreation 


W Industrial 


MIDCONTINENT REGION 
SOUTH DAKOTA 

Lake Sharpe (FIP) 

Lewis and Clarke Lake (FIP) 


NEBRASKA 
ike McConaughy (IP) 


Continued 
Continued 


OKLAHOMA 
Eufaula (FPR) 
Keystone (FPR)... 
Tenkiller Ferry (FPR) 
Lake Altus (FIMR) 
Lake O’The Cherokees (F PR) 


OKLAHOMA- 
Lake Texoma (FMPRW) 


TEXAS 


TEXAS 
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Twin Buttes (FIM) . 
Lake Kemp (IMW) ....... 
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THE WEST 
WASHINGTON 
Ross (PR) . 
Franklin D. Roosevelt Lake (IP) 
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COLORADO 
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Provisional data; subject to revision 
SNOW SURVEY DATA 
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Snow course River basin : Water content providing 
Snow depth |Water content data* 
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McWatters Outaouais 
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Brockville Buell Creek 
Madoc Moira 
Squirrel Creek Trent 

Terra Cotta Credit 
Waldemar Grand 
Sebringville Thames 
Chesley |Saugeen 
Kiwanis Muskoka 
Wishart Root 


Alagash “B” St. John 
Telos Penobscot 
Moosehead Kennebec 
Amherst Coastal 
Augusta Kennebec 
Middle Dam Androscoggin 
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Lithia Post Office Connecticut 


Perry Mills Lake Champlain 
Sodom Hudson 
Slingerlands Hudson 
Margaretville Delaware 
Pyrites St. Lawrence 
Stillwater Reservoir | Black 
Northwood Mohawk 
Stillwater Dam Eastern Oswego 
Cortland E. Susquehanna 
Clyde (Lock 26) Western Oswego 
Canadice and Genesee 
Hemlock Lakes 
Buffalo Airport jLake Erie 
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DPW-Rochester 
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Newton ;Pequest 


Prompton-Jadwin Lackawaxen 
Reservoir 

Paradise Valley ‘Brodhead Cr. 

F. E. Walter Reservoir | Lehigh 

Lyon Valley Jordan Cr. 

Meyerstown Schuylkill 


Alpena Thunder Bay 689 45°04: 
Houghton Lake Muskegon 1,149 44°22: 
Lansing Grand 841 42°47° 
Detroit Rouge 633 42°14' !83°20° 
































*Key: WSC — Water Survey of Canada; NBDOE — New Brunswick Department of Environment; NBEPC — New Brunswick Electric Power Commission; QMS — Quebec 
Meteorological Service; USGS — United States Geological Survey; BHEC — Bangor Hydro Electric Company; KWPC — Kennebec Water Power Company; UWPC — Union 


Water Power Company; CE — Corps of Engineers; NMP — Niagara Mohawk Power; NWS — National Weather Service; DOT — Department of Transportation; DPW — 
Department of Public Works. 





Provisional data; subject to revision 


FLOW OF LARGE RIVERS DURING MARCH 1977 





March 1977 


Mean Couns 
annual Percent rn on Discharge near end 


discharge Monthly of change of month 
through dis- median fom 
September| charge | monthly nin 
1970 (cfs) | discharge, P 


month (mgd) 
(cfs) 1941-70 (percent) 





Drainage 
tation beaten area 
Sta ‘ Stream and place of determination 
number (square 


miles) 








1—0140 St. John River below Fish River at 5,690 9,397 3,818 162 +149 3,360 
Fort Kent, Maine. 
1—3185 Hudson River at Hadley, N.Y 1,664 2,791 6,400 216 +452 
1—3575 Mohawk River at Cohoes, N.Y 3,456 5,450} 20,700 195 +736 
1—4635 Delaware River at Trenton, N.J 6,780 11,360} 37,539 191 +382 
1—5705 Susquehanna River at Harrisburg, Pa. 24,100 33,670} 114,100 157 +400 
1-6465 Potomac River near Washi1.gton, D.C. 11,560} 110,640} 22,180 105 +334 
2—1055 Cape Fear River at William O. Huske 4,810 4,847) 10,276 115 +264 
Lock near Tarheel, N.C. 
2-—1310 Pee Dee River at Peedee, S.C 8,830 9,098; 19,500 138 +195 
2—2260 Altamaha River at Doctortown, Ga. 13,600 13,380} 33,870 132 +106 
2—3205 Suwannee River at Branford, Fla.... 7,740 6,775| 15,600 155 +8 
2—3580 Apalachicola River at Chattahoochee, 17,200 21,690} 53,960 139 +144 | 66,700; 43,100 
Fla. 
2—4670 Tombigbee River at Demopolis lock 15,400 21,700| 92,480 190 +308 | 54,000) 34,900 
and dam near Coatopa, Ala. 
2—4895 Pearl River near Bogalusa, La 6,630 8,533} 33,390 +345 | 28,400; 18,400 
3—0495 Allegheny River at Natrona, Pa 11,410 118,700} 55,300 +239 | 41,800| 27,000 
3—0850 Monongahela River at Braddock, Pa. 7,337 711,950} 30,300 +76 | 29,500} 19,100 
3-1930 Kanawha River at Kanawha Falls, 8,367 12,370} 21,790 +44 | 13,200 8,530 
W.Va. 
3—2345 Scioto River at Higby, Ohio 5,131 4,337 7,924 +122 3,920 2,530 
3—2945 Ohio River at Louisville, Ky? 91,170 110,600} 240,900 +130 | 176,600 | 114,100 
3—3775 Wabash River at Mount Carmel, Ill. 28,600 26,310} 39,920 +341 | 68,000} 43,900 
3—4690 French Broad River below Douglas 4,543 76,528| 11,165 +179 
Dam, Tenn. 
4—0845 Fox River at Rapide Croche Dam, 6,150 4,142 1,990 +21 
near Wrightstown, Wis.” 
02MC002_ |St. Lawrence River at Cornwall, 299,000 239,100} 247,300 +15 | 265,000 | 171,000 
(4—2643.31} Ontario—near Massena, N.Y.® 
050115 St. Maurice River at Grand 16,300 24,900; 11,600 +78 | 22,100| 14,300 
Mere, Quebec. 
5—0825 Red River of the North at Grand 30,100 2,439 493 1,200 
Forks, N. Dak. 
5—3300 Minnesota River near Jordan, Minn . . 16,200 3,306 3,113 
5—3310 Mississippi River at St. Paul, Minn ... 36,800 | *'10,230 7,088 
5—3655 Chippewa River at Chippewa 5,600 5,062 2,497 
Falls, Wis. 
5—4070 Wisconsin River at Muscoda, Wis .... 10,300 8,457 6,161 
5-—4465 Rock River near Joslin, Ill 9,520 5,288 4,675 
5-—4745 Mississippi River at Keokuk, lowa ...| 119,000 61,210} 45,522 
5—4855 Des Moines River below Raccoon 9,879 3,796 681 
River at Des Moines, lowa. 
6—2145 Yellowstone River at Billings, Mont. 11,795 6,754 2,398 
6—9345 Missouri River at Hermann, Mo 528,200 78,480 | 39,510 
7—2890 Mississippi River at Vicksburg, 1,144,500 | 552,700} 742,700 630,000 | 407,000 
Miss.* 
7—3310 Washita River near Durwood, Okla .. 7,202 1,379 933 323 209 
8—2765 Rio Grande below Taos Junction 9,730 732 518 670 430 
Bridge, near Taos, N. Mex. 
9—3150 Green River at Green River, Utah ... 40,600 6,369 1,761 4,700 3,040 
11-4255 Sacramento River at Verona, Calif... 21257 18,370 6,658 6,300 4,070 
13-2690 Snake River at Weiser, Idaho 69,200 17,670} 12,300 10,500 6,790 
13—3170 Salmon River at White Bird, Idaho .. 13,550 11,060 3,967 3,960 2,560 
13—3425 Clearwater River at Spalding, Idaho. . 9,570 15,320 5,237 
14-1057 Columbia River at The Dalles, Oreg.* 237,000 194,000} 80,740 
14-1910 Willamette River at Salem, Oreg .... 7,280 23,370} 17,760 
15—5155 Tanana River at Nenana, Alaska .... 25,600 24,040 6,558 
8MFO005 Fraser River at Hope, British 83,800 95,300} 40,300 38,000 | 24,600 
Columbia. 
































l Adjusted. 
2Records furnished by Corps of Engineers. 
Records furnished by Buffalo District, Corps of Engineers, through International St. Lawrence River Board of Control. Discharges 
shown are considered to be the same as discharge at Ogdensburg, N.Y. when adjusted for storage in Lake St. Lawrence. 
4Records of daily discharge computed jointly by Corps of Engineers and Geological Survey. 
Discharge (adjusted) determined from information furnished by Bureau of Reclamation, Corps of Engineers, and Geological 
Survey. 
*The U.S. station numbers as listed in this table are in a shortened form previously in use, and used here for simplicity of tabular and 


map presentation. The full, correct number contains 8 digits and no punctuation marks. For example, the correct form for station 
number 1—3185 is 01318500. 
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SUPPLEMENTAL DATA FOR SiX-MONTH PERIOD ENDING MARCH 31,1977 
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EXPLANATION OF DATA 


Cover map shows generalized pattern of streamflow for March 
based on 20 index stream-gaging stations in Canada and 
130 index stations in the United States. Alaska and Hawaii inset 
maps show streamflow only at the index gaging stations which 
are located near the points shown by the arrows. 


Streamflow for March 1977 is compared with flow for March in 
the 30-year reference period 1941-70. Streamflow is considered 

» be below the normal range if it is within the range of the low 
flows that have occurred 25 percent of the time (below the 
lower quartile) during the reference period. Flow for March is 
considered to be above the normal range if it is within the range 
of the high flows that have occurred 25 percent of the time 
(above the upper quartile). 


Flow higher than the lower quartile but lower than the upper 
quartile is described as being within the normal range. \n the 
Water Resources Review the median is obtained by ranking the 
30 flows of the reference period in their order of magnitude; the 
highest flow is number 1, the lowest flow is number 30, and the 
average of the 15th and 16th highest flows is the median. 


The: normal is an average (but not an arithmetic average) or 
middle value; half of the time you would expect the March flows 
to be below the median and half of the time to be above the 
median. Shorter reference periods are used for the Alaska index 
stations because of the limited records available. 


Statements about ground-water levels refer to conditions near 
the end of March. Water level in each key observation well is 
compared with average level for the end of March determined 
from the entire past record for that well or from a 20-year 
reference period, 1951—70. Changes in ground-water levels, 
unless described otherwise, are from the end of February to the 
end of March. 


The Water Resources Review is published monthly. 
Special-purpose and summary issues are also published. Issues of 
the Review are free on application to the Water Resources 
Review, U.S. Geological Survey, Reston, Virginia 22092. 
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SUMMARY APPRAISALS OF THE NATION’S GROUND-WATER RESOURCES——GREAT BASIN REGION 


The abstract and map below are from the report, Summary 
appraisals of the Nation’s ground-water resources——Great Basin 
Region, by Thomas E. Eakin, Don Price, and J.R. Harrill: U.S. 
Geological Survey Professional Paper 813-G, 37 pages, 1976. 
This report may be purchased for $2.40 from Branch of Distri- 
bution, U.S. Geological Survey, 1200 S. Eads St., Arlington, VA 
22202 (check or money order payable to U.S. Geological 
Survey); or from Superintendent of Documents, Government 
Printing Office, Washington, D.C. 20402 (payable to Superin- 
tendent of Documents). 


ABSTRACT 


Ground-water withdrawals by wells in the Great Basin 
Region were about 1.1 million acre-feet (1,360 cubic 
hectometres) in 1970 (fig. 1). Most of these withdrawals 
were from 87 of the 234 hydrographic areas in the 
region. Withdrawals ranged from about 1,000 acre-feet 
(1.2 cubic hectometres) to more than 100,000 acre-feet 
(123 cubic hectometres). Jordan Valley, which includes 
Salt Lake City, had the largest withdrawal, about 


115,000 acre-feet (142 cubic hectometres). 

An appraisal of the regional ground-water resource 
indicates the region could sustain an annual net pumpage 
of about 2.6 million acre-feet (3,200 cubic hectometres). 


> 
ey 
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CALIFORNIA = 


Ground-water withdrawals 
in 1970 
Location of a 


Great Basin Region More than 100,000 acre-feet 


(More than 120 cubic hectometres) 
\ 


From 10,000 to 100,000 acre-feet 
(12 to 120 cubic hectometres) 


e 
From 1,000 to 10,000 acre-feet 
(1.2 to 12 cubic hectometres) 


Larger withdrawals could be sustained if only part of the 
pumped water was used consumptively, if conflicts with 
existing surface-water rights are resolved, and if exten- 
sive treatment, artificial recharge, and reuse of water 
prove feasible. Ground water stored in the upper 100 
feet (30 metres) of saturated deposits of the valley 
ground-water reservoirs is estimated to be on the order 
of 300 million acre-feet (370,000 cubic hectometres). 
Total ground-water storage probably exceeds several 
billion acre-feet; however, much of this could not be 
developed within economic feasibility expected over the 
next several decades. 

Only a few areas of the Great Basin Region have been 
studied in detail sufficient to enable adequate design of 
an areawide ground-water development. These areas 
already have been developed. As of 1973 data for 
broadly outlining the ground-water resources of the 
region had been obtained. However, if large-scale 
planned development is to become a reality, a program 
for obtaining adequate hydrologic and related data 
would be a prerequisite. Ideally the data should be 
obtained in time to be available for the successively 
more intensive levels of planning required to implement 
developments. 
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Summary by subregions 
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Bear River 

Great Sait Lake 
Sevier Lake 
Humboldt 
Central Lahontan 
Tonopah 


104,000 | 


Total (rounded) 1,100,000 
200 MILES 


100 200 KILOMETRES 


Figure 1.—Distribution of ground-water pumpage in 1970. 
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